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(57) Abstract: The increase in the forward voltage due to variation with time of a bipolar semiconductor device using a silicon 
carbide semiconductor is prevented. The growing surface of a crystal of a silicon carbide semiconductor is a surface at an off angle 
6 of 8° with respect to the (000- l)carbon- face of the crystal. On this growing surface, a buffer layer, a drift layer, a p-type semi- 
conductor layer, and an n-type semiconductor layer are formed at a film-forming rate of 10 ^ m/h at which the speed of increase of 
the thickness of the film per hour is three or more times higher than conventional. To increase the film-forming rate, the flowrates 
of the material gases, i.e., silane and propane and the dopant gas are greatly increased- 
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[0043] K^S51(Z)Cffit^^-^-/:7Tji52^?^J5rfei-§X@l?fi, ->^V(30secm) , :7°n/NV(l 
2sccm), ^PS(3Osccm):^Ij^7i<:0(lOslm)^#t^-f-^^ ^S0#rHl«4O5>'CfcSo 

Ky^hji53(D?f^^XfSt:1:±. i/^>'(30seem), :/n^NV(12seem) , ^||(0. 2s 
eem) (lOslm) ^#t|&-f-6o :^aa#^{^605>-efeSo 

pM^'^jl54(Z)?f^^X@-ef^. ->^^(30sccm), ::/n/-^^(12sccm), h^^^JV 
r;V^=-^J^ (6sccm)^t57K* (lOslm) ^#t|&-r5o ^aB#fP1{i4^-rfc6o 
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[0044] n§y^Sii55cD?l^^XfM-C{i. ^>^>^(30sccm) . :7°n/^^(12sccm) . ^J^(30 

seem) :s.iJ«7K* (losim) ^m^-T^o ^mmmt3^x^h^. 

S^S©Siffit::/^5/:7Tji52^ff^j5fe-r^XfST?f4. ->^^(10sccm) , :^n/^^(3sc 
cm), ^^(lOsccm)^U«7K0(lOslm)^#t|&-r5c mm^^mm20^X-:h^o 
[0046] Ky^hSsa^ff^^-rSX^tfii, ->^:/(10sccm) , ^n/N°:/(3sccm) , ^0(0. 
07sccm)^I>^7Kl^ (lOslm) ^#t|^-f-§^ ^a0#r^fil8O5>T-fe6o 
pMj?gSJl54(D?l^^Xfl-e{i, -:X7>'(10seem), :7°ny^>'(3secm), hy^^^/VT 

(2seem) ^t/^* (lOslm) tr#^^1-So ^SBfr^fi 
nM^:RJl55(D?l^^X^-T?f*, ->^^^(10secm) , :/t3/-^^(3seem) , ^^(lOsc 
cm):S:Ij^7]<* (lOslm) ^ft^t-T^o rHl«95>-CfeSo 

0J -r S^JP X^Ji-r r t j; 19 1114 {^^-r;^^liM(^npn/^^^— 9h9>'>^v^i5' 5 
O^tJ«|^1t(D«j55c^^i-5^bS^Mnpn^-<-^7K-^h^>v^;^^;astf4^_h;0S§„ 
[0047] ^-f , Sj^;t4^:r>'3i5/^>'^XRIE) (^j;'9nMj?g,Sli55^tilO m m. m^O. 75 
jum, tV^23/zm-e:3i^y^^iJ^^U^ :r.%iy^tfj:^nm^^m55^m-r. RIEO^i^iy 

^>'i5^^;^f;^t^«CF ^fflV\ j^tlltO. OSTorr, Wim^Mtl260W(D^WX::r. 

4 2 

2 

m)^fflV^fCo 

4 2 
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2 

[0048] :^mmW'\-Vl~i. -<—^)^^-x:(Dm^M'P^mfn'r^fcib(D:ff—VT^^56t. ^ 

CVDi;iJ;i9Jf^j^bfcSiO II (J¥$5 n m) ^ffl V ^/Co ^;^^-^A«-r-<T^?aTrttv ^ 

2 

2 

^75^t>^76^f^j5feb/c, ^-a-^cDA^^^S. 2mmX3. 2mm-Cfe5o 

^(Dm^^ m ^J^^^^fB] -r-<T (OOO-D ;;57— 7K>'ffi2;0^f38^(D 

[0050] f^^Lfcnpn^^W^— ^b^>'v^;=^^50(DiifH«1400V-t?feofCc :^i4£^rL«8, 0 
Of;i^— v!^m^O. 6A, =iUi^i^m^M7A(=iU^^'milM^Ml00Aycrn)^immM. 
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[0051] itmn<Dnpny<4yi^—^h^>i^^^\C-^\^^Xhmm^. =iWi^i^«^^SlOOA/ 
mmm^U^-^^iiS. OmQcm^-Cfeofc©:^^, l^P^C0ii«#(^15. OmQcm^ 

[0052] rtl.^->Pi-U. :^^JfeM(^npn-^^-f'7K— ^h^:/v';^^(7):ft:^m^itr|iM^(*jim^^^ 

[0053] «^3|IWi|)) 

-eS)§o ^^JfeM-e«. ®;^{4;?)5|E|6j^*5ttS (000-1) :*—7}f^®2^^fc3. 5g(D 

(Z)ji®, pMeH-SiCil, nM6H-SiCJi, pM6H-SiCji^r(Djl|SJ^-T?3it°i$7dr^>j^ 
/VJ^feA^ii:. i^>^Tta¥L<|J^PJ-r5J:5i-IGBT60^{^MU/c:o pJi^nJl(D^fc5^ 

-a^® m ^TK^^jfm^jK^^^m i-t. {0001 }®i!/^oTv^5o 

[0054] :^mmm(DlGBTtm^i-^t'!t)(Di:hmmiGBT^i;XT(DXol^i'^Mi-^o S^fi 
:dS|El7t^*5ttS(0001)v'y3>'ffil;0^b3. 5J^cD;^-:7:^ 0 cDSla^t>on§y(D6HM 

J^m^mX\ pM6H-SiCji. nM6H-SiCji. RtJ«pM6H-SiCjS^JI|SW^i- 

[0055] S^561{^, 3^CS:I/—!J— fei^cto T^SUfc-r^:^Vh^ (000-1) ;i;—4tVB;6^?3 

|S61(inS-t:\ ff§f^400Mm, /V^mS'J^?fe^-J:oT^S6/c=3r-rPi-^iSf45 
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X lo' mm-td, n m-eabSc Fy^hsesf^Ti^irr/^^^g^ 

tl.5pM^S)i65f*ri^ir:/i5^^^^1 X 10'^cm"\ mj?:«0. 75 m-CfeSo ^^5^ 
:7Tji62, Ky^hiiea, nM^:S:ji64, ^U«pMj5fe:B:jl65(Z)J^m^#{iTIBC»M 

[0056] *^s£f?y<^iGBT^f^M-r6^#(Z)Ma^#^ii^T(-i¥b<i$fep^-r5o »4;^f^<^ 

4 3 8 2 

3 3 2 

fflV'''So ^y^'^<^t/ftfif^ N seem (standard cc per minute) 3^ slm (standard liter 
minute) -C^-fo ffiy^fi^ kPa(kilo pascal) T^^-fo i^T(7)i^ia(-*5V^T. ^:;^f;^© 
^ l^c^^ tc:#bf:::^^or O^ffifi l5fE»tr^i-o S*g6 1 (T)^.^^ 1550^ \z.mt. 

[0057] S|S61cDCffit::/-^:y^rS62^JF^j7^-rSXfM-ef;i. :^^>'(30sccm). ^°n/^°>^(l 
2sccm), MJp<^y^r/V^^'^7i..(3sccm)^t/^^(10slm)^#t|&-r5o ^SB^P^ 
{il2^-r?fe?)o 

Fy:7hji63©?l^j5feX@-e{^. i/9>'(30sccm). :7°n/^°>'(12sccm), hy^^^/VT 
/l.^-r>A(0. 15sccm)RtJ^7K*(10slm)^#t^^-r§o ^S0#rHl«6O^-Cfc5o 

nM^Sii64(D?l^^X?l-I:1i. ^>7:^(30sccm) . :7°n/^:x(12sccm) , Sl^(9sc 
cm) :S.t)«7Kl^ (lOslm) ^#^|^-rSo :!?2fa0#Kf*8^-efc^o 
[0058] pMj^fe:H:)i650?l^^X^-ef^. >'^V(30sccm) , -fxi/^^yiX^^ccm) , hy^^^/l^ 
T7^^:=^'^i. (30sccm)^tJ<7Kll (lOslm) ^fitl^-TSo ^JiB#rHl«35>-T?fe5o 
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[0060] V]}yhMQS^Jf^)^-t^JlUX-n. -^^i/ClOsccm) , :7°^y^°>'(3sccm) , MJt^^/V 

o 

nM^Sii64(D?F^^X?MT14, ->^^(10sccm) , :/n/-^^(3sccm) , ^HOscc 
m) RXJ^Tkm (lOslm) ^#t^-r5o 24^-efe5o 
[0061] pmf^MM65(DW^f^lMXlt. ->^>^(10sccm) , :/n/-^^(3sccm) . MJt^^/VT 

(lOsccm) :&Ij«7XJg (lOslm) ^aB^r^tt95>~t:-fe6o 

[0063] MB^^ff^^-rS/cJ^J::. RIE(^ct'9pM^:SJl65^nM^Sii64^rn5,^;/ 

2 

[0064] ^J?febfc;2|s:|||fe{^!j(DIGBTi, i:b|3iffi(DIGBT»ltmi±«900V-Cfc6o ^^^^fifei 
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:^mmn±ni^MMmi(^^Bi&ti^h(D-::nt£<. siafet, sufet. ^4V^ 

GTO, MCT(Mos Controlled Thyristor) ^ SiCGT(SiC Commutated Gate 
Thyristor)^ EST (Emitter Switched Thyristor) ^ BRT(Base Resistance Controlled 

Thyristor)/^if(Dig-ffi(D4H-SiC/W^-7^^»#:*^t-tJ^;M^t^T$)So 
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[2] mm tmm(Dit^mxh^m\imm^mut'r^mi(Dmmm(Dmt 
mm ^mi^cDW^B (ooo-i ) -^v® iz.n^^xm'mMyn ^m-r^m^m^ 

i(Dmmm(Dmtmm<D^^°^^i^^/v^mi:Kxv.'m'&(Df^mmmxmf^vfc]^^ 

^m't^^<4yi<—9^^mw■m^o 
[3] mm tmm(Dit^s^x:h?>m^tmm^mut-r^mi(7)mmm(Dm^t 

^m^m-i^(7)t^^e(D (000-1) :fy—yr^>m\:iMi^xpjf^(D:tyn^^'r^m^jf^i^ 

i(Dmmmcomi\:mm(D::^^°^^^y-r/umMm^x'o.m'^(Dmm7Mmxnmi^fcv 
mm^})yhm(D±icmmvfc. T/~}^^tfj:^m2(Dmmm(Dmitmm(D^mi^m 

[4] i:^-^^^) tmm(D^\:^mxh^m<tmm^mut'rmi(Dmmm(Dm^t 

mm^^mi^(D'i^^B(D (000-1) :A—^<>m^Mi^xm&(D:t^^^^-r^^^Mf^ 
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mm ^mw^(Di^^B (ooo-i ) -^i^v® i^MvxmmcDyi'yn ^m-r^m^j^m 

mi^4^>i/^A^\^xmf^i.fc. =t><^^hmm. rx^ 
ntmm(7)mmm(Df^nm tntmm2(Dmm,m(D=i:-^y^m i^mmm^^i^xm^ 

[6] mu^ym^2m&.-tiomsirxh^:it^!i^wt-r^mMmi^^h5(o\,^'rth^^ 

'0(Dmijmm^no u rri/]^]^jALx:h^^^mm.xr^m^fc.:Lh^w^t'r^mM^2 

[9] (;^-*» tmm(Dih-^s^x-h^mtmm^mut-r^mi(Dm'mM<Dmt 

mm^MW-(Dl^^^. wmi^^(D (OOO-D ;^7-;J^Vffi J^^L-CFjf ^(D^^S^W-T 

^mx^mx^xmu^mjm-^xM. 
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(V) mm^^^m 
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